The response regulator SsrB activates expression of diverse Salmonella pathogenicity island 2 promoters and counters silencing by the nucleoid-associated protein H-NS.
The two-component system SsrA-SsrB activates expression of a type III secretion system required for replication in macrophages and systemic infection in mice. Here we characterize the SsrB-dependent regulation of genes within Salmonella pathogenicity island 2 (SPI-2). Primer extension and DNase I footprinting identified multiple SsrB-regulated promoters within SPI-2 located upstream of ssaB, sseA, ssaG and ssaM. We previously demonstrated that ssrA and ssrB transcription is uncoupled. Overexpression of SsrB in the absence of its cognate kinase, SsrA, is sufficient to activate SPI-2 transcription. Because SsrB requires phosphorylation to relieve inhibitory contacts that occlude its DNA-binding domain, additional components must phosphorylate SsrB. SPI-2 promoters examined in single copy were highly SsrB-dependent, activated during growth in macrophages and induced by acidic pH. The nucleoid structuring protein H-NS represses horizontally acquired genes; we confirmed that H-NS is a negative regulator of SPI-2 gene expression. In the absence of H-NS, the requirement for SsrB in activating SPI-2 genes is substantially reduced, suggesting a role for SsrB in countering H-NS silencing. SsrB activates transcription of multiple operons within SPI-2 by binding to degenerate DNA targets at diversely organized promoters. SsrB appears to possess dual activities to promote SPI-2 gene expression: activation of transcription and relief of H-NS-mediated repression.